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PROBLEM TO BE SOLVED: To provide a portable 
information processor such as a notebook type personal 
computer, etc., that can be used more easily and also 
can continuously operate a pager function, etc., for 24 
hours. 

SOLUTION: A small sub-LCD 20 of low resolution is 
prepared in addition to a large main LCD 10 of high 
resolution, and the sub-LCD 20 can always be viewed 
even when the main LCD 10 is closed. A touch panel 22 
is provided at an upper part of the sub-LCD 20, and both 
sub-LCD 20 and panel 22 can be used as the pointing 
devices and also used for the pen input operations. 




Furthermore, the sub-LCD 20 and a sub-CPU which 
controls the sub-LCD 20 can receive and display the 
pager messages even when the main LCD 1 0 and a main 
CPU which controls the LCD 10 atop their operations. 



COPYRIGHT: (C)1997,JPO 



[0004] 

[Problems to be Solved] For a portable personal computer which 
is thus small-sized and has high functions, the present inventor 
has an object to provide a personal computer which is 
user-friendly and can be used easily- In that case, moreover, 
it is another object to provide a personal computer which is 
adapted to such a use configuration that a time required for 
continuous use of a portable personal computer is prolonged 
corresponding to a recent computerized society and the lifetime 
of a power source can be prolonged. Furthermore, it is yet 
another object to provide a personal computer further including 
a function to be expected to spread in the future such as an 
individual selection calling function (pager function) . As a 
matter of course, it is a further object to provide a portable 
personal computer which can satisfy the requirement for 
reducing a size, a weight and a price. 
[0005] 

[Means for Solving the Problem] In order to achieve these 
objects, the present inventor has proposed a new configuration 
of a personal computer in which a subdisplay having an equal 
or smaller size is provided in addition to a main display 
provided in a conventional personal computer. More 
specifically, an information processor such as a personal 
computer according to the present invention comprises a main 
processor, and a main display and a subdisplay which are 
connected to the main processor through a bus, the subdisplay 
having an equal or smaller size than that of the main display, 
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and furthermore, a first mode in which the main display and 
the subdisplay are operated, and a second mode in which only 
the subdisplay is operated. 

[0006] By the provision of the main display and the 

subdisplay, a large number of advantages can be obtained. For 
example, if a display region such as a pop-up menu of an 
application to be operated on the main display is allocated 
to the subdisplay side in respect of the display and input of 
data, a processing such as menu selection can be carried out 
without lacking a part of an image on the main display side. 
Moreover, it is also possible to allocate a command such as 
error display to the subdisplay side through an OS. 
[0007] The subdisplay is provided in addition to the main 

display , and furthermore, a touch panel is superposed on the 
subdisplay. Thus, processings displayed on the menu are 
selected on the subdisplay. Consequently, various processings 
can be carried out without reducing the display function of 
the main display. The touch panel to be provided on the 
subdisplay may be transparent or translucent, or may be provided 
under the subdisplay as in an electromagnetic induction type. 
Moreover, it is also possible to set a region for inputting 
the movement of at least one of a cursor and a pointer which 
are displayed on the main panel, for example, a relative amount 
of movement and a direction into at least a part of the touch 
panel, and the touch panel can also be used as a pointing device. 
It is also possible to set, into at least a part of the touch 
panel, a region in which pen input is carried out on an 
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application displayed on the main display. By the provision 
of such an input region on the subdisplay, two functions of 
display and input are not required on the main display side. 
Referring to the pen input, for example, it is a matter of course 
that a screen can easily be seen. Furthermore, the touch panel 
is not required on the main display side. Therefore, it is 
possible to eliminate the cause of a reduction in a contrast 
and an increase in a cost due to the touch panel. Moreover, 
the subdisplay may be smaller than the main display. Therefore, 
a touch panel having a higher resolution can be provided. 
Accordingly, the function of a pointing device having high 
precision and the function of the pen input can be obtained, 
and an input method can also be switched easily by an operation 
scene, an application and the like. 

[0008] On the other hand, many functions of the 

information processor do not require a large-sized main display 
having a high resolution. For example, there are functions 
such as display of a time and a schedule, display of pager 
calling, receipt of a mail or an electronic calculator. It is 
desirable that these functions and display should be operated 
continuously for 24 hours. However, there are limitations such 
as power consumption or the lifetime of the display. Therefore, 
the display cannot be carried out continuously. On the other 
hand, in the information processor according to the present 
invention, the subdisplay can display these functions for 24 
hours, and the subdisplay can be operated with less power 
consumption. Accordingly, a continuous service can be 
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provided for 24 hours without a great burden on a power supply. 
[0009] Thus, it is possible to carry out the control of 

the subdisplay and the execution of software to be processed 
by the subdisplay by using a subprocessor having a low 
throughput which is different from a main processor. 
Accordingly , a first mode in which the main processor and the 
subprocessor are operated can be provided , while a second mode 
in which only the subprocessor is operated can be provided. 
Furthermore, the subprocessor should carry out a part of the 
processings of the main processor in the first mode. Therefore, 
a processing speed can be enhanced. On the other hand, although 
the information processor is continuously operated in the 
second mode, only the subprocessor is operated. Therefore, 
power consumption can be reduced greatly. It is also possible 
to carry out a transition from the second mode to the first 
mode through a manipulation on a subpanel. The first mode in 
which the main display and the subdisplay are operated depending 
on the manipulation on the subpanel, the presence of an access 
and the like is changed into the second mode in which the 
subdisplay is operated. Moreover, a transition from the second 
mode to the first mode can be controlled. 

[0010] In place of the subprocessor, a main processor 

capable of changing a frequency of an operating clock in at 
least two stages can be employed so that the main processor 
can be operated with an operating clock having a high frequency 
in the first mode and the main processor can be operated with 
an operating clock having a low frequency in the second mode. 
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[0011] The above-mentioned effects can be obtained by the 

provision of the subdisplay in an information processor of a 
desktop type or the like as well as a portable information 
processor such as a personal computer of a notebook type. 
[0012] In the portable information processor of a notebook 

type, a main processor, a main display and a subdisplay are 
accommodated in a body. In that case, it is desirable that the 
main display should be accommodated in the body to be exposed 
if necessary and the subdisplay should be accommodated in the 
body to be always exposed. By the provision of the subdisplay, 
the above-mentioned functions can be displayed continuously 
for 24 hours. Therefore, it is effective that the subdisplay 
can be always seen. The subdisplay can also be provided as an 
option. In such an apparatus, there are desirably provided a 
slot for attaching a module having the subdisplay mounted 
thereon and a display window through which the subdisplay can 
always be seen from the outside when the module is attached. 
[0013] 

[Embodiment] The present invention will be described 

below in more detail based on a portable personal computer of 
a notebook type according to an embodiment of the present 
invention. 

[0014] <Summary of Apparatus> FIG. 1 shows a state in 

which a body 2 of a personal computer 1 of a notebook type 
according to the present embodiment is opened and a main LCD 
is exposed. Moreover, FIG. 2 shows a state in which the body 
2 is closed and the main LCD is accommodated. The personal 
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computer 1 according to the present embodiment is fixed such 
that a portion 3 having a high resolution LCD panel 10 to be 
a main display mounted thereon is turnably attached with respect 
to a portion 4 having a keyboard 5 and the like mounted thereon. 
During carrying, the LCD panel 10 is closed as shown in FIG. 
2 such that the personal computer 1 is small-sized to be carried 
conveniently. At the same time, the LCD panel 10 and the 
keyboard are covered mutually and can be protected from a 
malfunction and breakage. In the case in which the personal 
computer 1 is to be operated by using the LCD panel 10, the 
LCD panel 10 is opened so that the LCD panel 10 and the keyboard 
5 are exposed as shown in FIG. 1. Thus, an environment for easy 
operation is created. 

[0015] Furthermore, the personal computer 1 according to 

the present embodiment has a small-sized subdisplay 20 prepared 
on this side of the keyboard 5. The subdisplay 20 is an LCD 
panel having an area equal to approximately one-tenth of the 
area of the main display 10, for example, and may be a monochrome 
display having a low resolution in the present embodiment. The 
subdisplay 2 0 is attached to almost the center of a tip of the 
portion where the keyboard 5 is mounted, and is maintained to 
be exposed even if the main LCD panel 10 is closed as shown 
in FIG. 2. Accordingly, the subdisplay 20 is always exposed 
also during carrying and the contents displayed on the 
subdisplay 20 can be seen even if the body 2 of the personal 
computer 1 is not opened. Moreover, an almost transparent 
touch panel (digitizer) 22 is attached to the surface of the 
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subdisplay 20, and an operation of a pointer or a cursor and 
pen input can be carried out over the subdisplay 20 as will 
be described below. The touch panel is not restricted to be 
transparent or translucent as in the present embodiment but 
a touch panel of a non-contact type such as an electromagnetic 
induction type can be provided under the subdisplay, 
[0016] A side face of the personal computer 1 according 

to the present embodiment is provided with a slit 6 for fixing 
a PCMCIA card having a PCMCIA socket positioned therein in 
addition to a connector (not shown) such as a power supply or 
a printer. Accordingly, various cards corresponding to the 
PCMCIA of the slit can be inserted to diversify the function 
of the personal computer 1. For example, a card 51 having an 
individual selection calling function (pager function) can 
also be inserted to receive a call using wireless, thereby 
taking a message. Moreover, a card 54 having a subdisplay 55 
mounted thereon can also be attached. It is also considered 
that such a card having a subdisplay mounted thereon is attached 
to the body 4 of the personal computer according to the present 
embodiment. A vicinity 7 of the slit 6 can be removed 
corresponding to the size of the subdisplay such that the 
subdisplay having the card mounted thereon can be seen. When 
the card 54 having the subdisplay mounted thereon is attached 
to the personal computer according to the present embodiment, 
the same subdisplay can be used together with the subdisplay 
20 previously attached to the body 2. 

[0017] <System Structure> FIG. 3 shows a schematic 
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system structure of the personal computer according to the 
present embodiment. The personal computer 1 according to the 
present embodiment comprises a high performance main CPU 11 
having 32 bits or 64 bits which operates at a high speed , for 
example, 100 MHz, a memory 12 such as an ROM or an RAM, and 
a bus for connecting various modules and the CPU 11 and a bus 
controller 14. The main CPU 11, the memory 12 and the bus 
controller 14 are connected through a local bus 13, and the 
bus controller 14 controls the input /output of data for various 
modules through an ISA bus 15. Moreover, the bus controller 
14 according to the present embodiment also controls an 
interrupting resource in addition to the control of the bus . 
Accordingly, a signal for controlling the state of a system 
such as SMI for power management ( system management interrupt ) , 
RI (ring indicator) or IRQ (interrupt request) is transmitted 
and received to and from a sub CPU which will be described below, 
and the operation state of the main CPU 11 is controlled and 
the state of a video controller for a main display or the like 
is also controlled correspondingly. 

[0018] Various modules are connected to the ISA bus 15. 

For example, as shown in FIG. 3, a peripheral controller 16 
for controlling main input /output , a sub CPU 2 9 for controlling 
subdisplay relations, a PCMCIA controller 59 for controlling 
an exchange for a card having each function which is connected 
through a PCMCIA socket 50 and the like are connected. The 
peripheral controller 16 functions as a serial port controller, 
a parallel port controller, an FDD (floppy disk) controller, 
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a controller for a DMA interface and the like, and further 
functions as an RTC (real time clock). 

[0019] A video controller 17 controls the main LCD 10 

together with a video RAM 18 connected thereto , and corresponds 
to an LCD such as VGA, SVGA, monochrome or color. In recent 
years, the main LCD 10 has often employed a color LCD having 
a high resolution corresponding to an application for color 
display having 256 colors and the like. Correspondingly, the 
video controller 17 and the VRAM 18 have high functions and 
large capacities. 

[002 0] Examples of the card to be attached to the PCMCIA 

socket 50 and to be connected to the ISA bus 15 through the 
PCMCIA controller 59 include a pager card 51. There are some 
kinds of pager cards 51 depending on a communicating method. 
A specific user can be called by wireless having a specific 
frequency band and a message or the like can be transmitted 
at the same time. In addition, some pager cards 51 have the 
function of calibrating a time or the like. Another RF card 
52 using wireless, for example, a PHS card, a GPS card or the 
like can be mounted on the PCMCIA socket 50, and respective 
card functions can be added to the personal computer. 
Furthermore, a card 54 including a small-sized sub LCD panel 
55 can also be mounted on the socket 50. As an example, FIG. 
3 shows the PCMCIA card 54 mounting the pager function 5 6 and 
including a processor 57 for controlling the pager function 
and the built-in sub LCD 55. As a matter course, this example 
is not restricted but PCMCIA cards for other various utilities 
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such as game or calculation can be mounted. 

[0021] The sub CPU 29 for controlling the sub LCD 20 is 

further connected to the ISA bus 15 and can control the sub 
LCD 20 or can control an application to be operated by using 
the sub LCD 2 0 in cooperation with the main CPU 11 or by the 
sub CPU 29 itself. An LCD controller 28 for directly 
controlling the sub LCD 2 0 is connected to the sub CPU 29 and 
includes a VRAM having a suitable capacity. Furthermore, an 
A/D (analog digital ) converting module 27 capable of converting 
data transmitted from the digitizer 22 provided on the sub LCD 
2 0 is also connected to the sub CPU 29 . In the personal computer 
according to the present embodiment, moreover, a serial 
interface 26 is also connected directly to the sub CPU 29, and 
a pager module 25 and another RF module 24 can be attached to 
the serial interface. Accordingly, the pager function can be 
provided by using the serial interface 26 in place of the PCMCIA 
socket 50 described above, and cards and modules having 
functions different from each other can also be connected to 
obtain multifunction. 

[0022] The sub CPU 29 of the personal computer according 

to the present embodiment further carries out interrupt control 
with a system and power management of the whole system 
corresponding thereto. As described above, the sub CPU 29 
transmits and receives the signal related to the SMI, the RI 
and the IRQ to and from the bus controller 14. Consequently, 
the whole system including the state of the main CPU 11 is 
controlled. At the same time, the sub CPU 29 is also connected 
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to a power controller 23 , and controls a system power 23a and 
a system power 23b related to the sub CPU according to each 
of a full-on mode, a dose mode, a suspend mode and the like, 
respectively . 

[0023] <Functional Block> FIG. 4 is a functional 

block diagram showing the personal computer 1 according to the 
present embodiment. In a main system 41 to be operated by the 
main CPU 11, application software such as text calculating is 
activated on an uppermost layer 42 and an operating system (OS) 
is activated on a lower layer 43. Various device drivers are 
operated on a lower layer 44 of the OS. Examples of the device 
driver include a character recognition engine 45, a kana-kanji 
converter (FEP) 4 6, a device driver 47 for pointing, and a device 
driver 48 for a sub LCD, and furthermore, various device drivers 
for a main LCD, an FDD, an HDD, a printer and the like. The 
character recognition engine 45 is a functional module for 
executing character recognition based on ink data transmitted 
from the digitizer 2 2 provided on the sub LCD which are input 
interlockingly with data transmitted from the FEP 46. The FEP 
46 serves to fetch the ink data in addition to kana-kanji 
conversion and carry out user interface management of the 
character recognition function and the like. Moreover, the 
device driver 4 7 for pointing is a functional module for 
transmitting and receiving data on a relationship with a 
subsystem 61 to be operated through the sub CPU 29 , in particular, 
a relationship with the digitizer (touch panel) 22. 
Furthermore, the device driver 48 for a sub LCD is a functional 
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module for transmitting and receiving data on the display 
relationship of the sub LCD 20 connected to the subsystem 61. 
[0024] In the personal computer according to the present 

embodiment, thus, the main system 41 includes a device driver 
for exchanging data together with the subsystem 61. When the 
OS or the application software actuates these device drivers, 
the main system 41 can control the subsystem 61 and the sub 
LCD 20. To the contrary, the subsystem 61 side can control the 
main system 41 side through the device driver or can fetch data. 
[002 5] In the subsystem 61, an uppermost layer 62 is 

provided with a main system interface 63 to be a functional 
module for exchanging various data with the main system 41. 
Moreover, software for communication which is operated in an 
environment of the subsystem 61 is activated on the uppermost 
layer 62. In the lower layer 64, furthermore, a sub LCD display 
control module 65, a touch panel input control module 66, a 
state holding module 67, an external interface module 68 and 
the like are activated. The sub LCD display control module 65 
expands display data into a bit map and is actually connected 
to the sub LCD 20 on a hardware basis to directly control the 
display of the LCD. The touch panel input control module 66 
fetches resistive divided voltage data of the touch panel 22 
through the A/D converting module 27, and converts the data 
input from the touch panel 22 into coordinate data. The state 
holding module holds a status for each function to be held in 
order to control the states of the main system and the subsystem, 
for example, a state in which SMI is issued to set in a power 
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management mode and carries out rewriting if necessary. At the 
same time, the state holding module has the function of 
monitoring the state of a battery and the like. The external 
interface module 68 manages data communication to be carried 
out between the external device and the sub CPU, for example, 
the receipt of the RI (ring indicator), the measurement of 
battery data and the like. 

[0026] <Operating State of System> The personal 

computer according to the present embodiment manages the 
operating states of the main CPU 11, the main LCD 10 and other 
modules thereof in some modes. FIG. 5 shows the state of 
transition among the modes. A cold start 71 indicates that the 
whole system is reactivated. The personal computer 1 according 
to the present embodiment can be operated for 24 hours by 
employing the sub LCD 20 and the sub CPU 29. Therefore, the 
reactivation corresponds to the case in which the sub CPU 29 
is reset or the system is activated after a system fatal error 
command is issued. 

[0027] In the full-on mode 72, the main CPU 11 is fully 

operated and all the systems including the main LCD 10 are turned 
on. In this mode, the main CPU 11 and the sub CPU 29, and 
furthermore, the main LCD 10 and the sub LCD 2 0 are operated 
and the function of the personal computer according to the 
present embodiment can be exhibited fully. A large number of 
functions can be executed at a high speed through the main CPU 
11 and the sub CPU 29. 

[0028] In the dose mode 73, the speed of an operating clock 
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of the main CPU 11 is reduced to 1/x (x = 2 to 5) by using a 
clock divider function or the like. In this mode, the display 
state of the main LCD 10 is also brought into a slow refresh 
state in which a refresh rate is reduced. In the dose mode 73, 
power consumption can be reduced, while the main CPU 11 is 
maintained to be in an operating state and a transition to the 
full-on mode 72 can be carried out quickly. 

[0029] In the suspend mode 74, the power consumption can 

be further reduced than that in the dose mode 73. In this mode, 
while power is supplied to the main CPU 11, an operating clock 
is stopped and power is rarely consumed in the main CPU 11. 
Furthermore, all the peripheral devices to be controlled by 
the peripheral controller 16 are held in an OFF state. Moreover, 
a power supply of the main LCD 10 is also turned off. 
Accordingly, power is rarely consumed by the peripheral devices 
so that the power consumption can be reduced greatly. In this 
mode, a program of the OS or the like is maintained to be loaded. 
Therefore, during a transition to the full-on mode 72, it is 
also possible to omit a time and labor such as reboot and the 
power consumption of a device required for the reboot. As 
compared with the dose mode 73, however, it takes some time 
required for checking the environment of the peripheral or the 
like and for returning the display of the main LCD 10. 
[0030] In a hibernate mode 75, the power consumption is 

further reduced and power supply to all the systems is stopped 
except for the RTC function of the sub CPU 29 and the peripheral 
controller. In this mode, therefore, only a processing can be 
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carried out by only the sub CPU 2 9 and a system thereof, that 
is, the sub LCD 20, the touch panel 22 and the like, and a 
transition to the full-on mode 72 is carried out through a stage 
of rebooting the OS. 

[0031] An example of trigger carrying out a transition to 

each mode is as follows. A transition (SI) to the cold start 
71 is carried out by system reset or detection of a system fatal 
error. When the initialization of hardware and a system 
diagnosis are completed at the cold start, a transition (S2) 
to the full-on mode 72 is carried out. If an access is not given 
for a predetermined time in the full-on mode 72, a transition 
(S3) to the dose mode 73 is carried out. On the other hand, 
if a resume event is generated in the dose mode 73, a transition 
(S4 ) to the full-on mode 72 is carried out. For the resume event, 
it is considered that the input or reactivation of a program 
is designated through a touch with the touch panel 22 provided 
on the sub LCD 20 or data are received (ring, RI) from the pager 
function connected to the personal computer. In addition to 
the pager function, the function of accepting data transmitted 
from other external portions, for example, the resume event 
can include input from various RF modules , external input from 
a modem connected to a serial port, detection of receipt of 
a mail and the like. 

[0032] If an access is not given for another predetermined 

time in the dose mode 73, a transition (S5) to the suspend mode 
7 4 is carried out. Moreover, in the case in which the personal 
computer is set up to carry out the transition to the suspend 
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mode in a power-off state , a power switch is turned off so that 
a transition (S8) from the full-on mode 72 to the suspend mode 
74 is carried out. A transition from the suspend mode 74 to 
the full-on mode 72 may be carried out by the same resume event 
or a transition (S6) may be carried out by turning on the power 
switch. 

[0033] If an access is not given for a further 

predetermined time in the suspend mode 74, a transition (S7) 
to the hibernation mode 75 is carried out. If the system is 
set to carry out the transition to the hibernation mode 75 by 
turning on or off the power switch, a transition (S10) to the 
hibernation mode 75 is executed when the power switch is turned 
off in the full-on mode 72, and a transition (S9) to the full-on 
mode 72 is executed when the power switch is turned on in the 
hibernation mode 75. The power switch may be mechanical. 
Moreover, the sub LCD according to the present embodiment is 
always displayed. Therefore, it is also possible to implement 
the power switch by a soft switch using the sub LCD 20, the 
touch panel 22 and the sub CPU 29. 

[0034] Thus, the personal computer according to the 

present embodiment is provided with four modes 72 to 75. It 
is intended that power consumption should be reduced and the 
function should be expanded through the transition of these 
modes. Furthermore, the sub CPU 2 9 and the sub LCD 20 and the 
touch panel 22 which are related thereto are provided such that 
a predetermined function can be operated for 24 hours in an 
environment with very small power consumption. A portable 
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personal computer of a notebook type according to the present 
embodiment is closed when the main LCD is not used. 
Consequently, the transition to the suspend mode 74 or the 
hibernation mode 75 is carried out. In the personal computer 
according to the present embodiment, therefore, the sub LCD 
20 can be always seen even if the main LCD is maintained to 
be closed, and a predetermined function can be operated 
continuously for 24 hours through the sub LCD 20. 
[0035] It is a matter of course that a clock of the main 

CPU 11 can be managed in each mode and the supply of power to 
each system can be managed through the main CPU 11 itself or 
each system itself. In the personal computer according to the 
present embodiment, the state of the main CPU 11 or each system 
is managed in response to a signal sent from the sub CPU 29 
which is operated for 24 hours, and the supply of power to each 
system is managed by the power controller 23 connected to the 
sub CPU 29. For example, when the transition from the dose mode 
73 to the suspend mode 74 is carried out, a signal for issuing 
the SMI is sent from the sub CPU 29 to the bus controller 14 
to bring the main CPU 11 into a stop state. On the other hand, 
in the case in which a transition to the full-on mode 72 is 
set by sensing the receipt of a pager, the sub CPU 29 transmits 
a ring instruction (RI) to the bus controller 14 and issues 
a resume instruction to the main CPU 11, thereby resuming the 
full-on mode. 

[0036] The transition between the modes is not restricted 

to the foregoing. For example, the transition between the 
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modes can also be carried out depending on the status of hardware 
such as abnormality of a battery. When a reduction in a voltage 
of the battery is detected through the A/D converting function 
of the sub CPU in the full-on mode 72, the sub CPU 29 issues 
the SMI to the main CPU 11 through the bus controller 14 to 
execute the SMI processing of the system connected to the main 
CPU 11 so that the transition to the suspend mode 74 or the 
hibernation mode 75 is carried out. In the SMI processing, a 
transition to a system management mode is carried out by the 
SMI (system management interrupt) to save the state of the CPU 
and the memory so that the supply of power to the CPU and the 
system connected thereto can be stopped. Moreover, the CPU and 
the system connected thereto can be returned through the resume 
event or the like. By the provision of such a processing, it 
is possible to avoid troubles such as a data loss even if the 
battery has abnormalities. 

[0037] <Example of Utilization of Sub LCD on Input 

Side> Description will be given to some examples of utilization 
of the sub LCD 2 0 to be the subdisplay provided in the personal 
computer according to the present embodiment and the touch panel 
22 overlapped with the sub LCD 20. First of all, FIG. 6 shows 
an example in which the touch panel 22 is used as a pointing 
device for moving a cursor or a pointer which is displayed on 
the main LCD 10. In this example, when a finger pressing the 
touch panel 22 is moved in a direction in which the pointer 
is to be moved, a signal sent from the touch panel 22 is A/D 
converted and is input as data on the movement of the pointer, 
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for example, a relative amount of movement or a direction. 
Accordingly, a user can control the movement of the pointer 
or the cursor through the touch panel with the same sensing 
as that given by operating a pointing device such as a track 
ball. All the faces of the sub LCD 2 0 may be provided as areas 
in which the pointer or the like is moved. Alternatively, the 
restricted area of the sub LCD 20 may be used for moving the 
pointer or the like and the residual areas may be used to have 
the same function as that of a click button of a mouse. The 
display of the area to answer these purposes can be set freely 
by using the sub LCD 20. By using the touch panel 22 to operate 
the pointer or the like, a user-friendly OS or an application 
can be operated freely by using the pointer even if a mouse 
or the like is not attached. 

[0038] FIG. 7 shows a state in which pen input is carried 

out on the application through the touch panel 22 provided on 
the sub LCD 20. Both a case for inputting a character (FIG. 
7(a)) and a case for inputting an image (FIG. 7(b)) can be set 
by the display of the sub LCD 20. The user can carry out the 
pen input by using the designated area, thereby inputting data 
into the OS and the application which are to be operated on 
the main LCD 10. 

[0039] FIGS. 6 and 7 show examples in which data can be 

input from the sub LCD 20 . Conventionally, there has been known 
a portable word processor capable of bonding a touch panel onto 
the main LCD 10 to carry out pen input. On the other hand, in 
the personal computer according to the present embodiment, the 
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pen input can be carried out even if the touch panel is not 
provided on the main LCD 10 side. Accordingly, it is possible 
to prevent a reduction in a contrast of the main LCD, the 
difficulty of seeing the simultaneous execution of display and 
input or the inconvenience of the operation from being caused 
by providing the touch panel. Moreover, an input area does not 
need to be provided on the main LCD side. Therefore, it is 
possible to make the most of a region capable of carrying out 
display. Furthermore, the size of the touch panel can be 
restricted to that of the sub LCD. Therefore, a cost can be 
cut down and a weight can also be reduced. Moreover, the touch 
panel can be small-sized. Therefore, a high density touch 
panel can be employed, which is convenient for the pen input. 
[0040] The example in which the sub LCD 20 is utilized as 

the input side is not restricted to the operation of the pointer 
and the pen input. In addition, there is an input method in 
which an input menu is displayed on the sub LCD 2 0 and input 
data are selected by using the touch panel 22. By using the 
sub LCD 20, a region for input can be formed separately from 
the display of the main LCD 10. Therefore, other various 
utilizing methods can be proposed. Thus, it is possible to 
implement a personal computer capable of carry out simple input 
and operation more easily. As an example, an operation 
guidance is displayed on the sub LCD side, and a polite guidance 
or error display can be output irrespective of the display of 
the main LCD. Thus, the personal computer according to the 
present embodiment can implement a more user-friendly personal 
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computer which can be easily used regardless of men and women, 
and young and old. 

[0041] The input from the sub LCD through the touch panel 

is carried out in the full-on mode 72. When the input is not 
carried out continuously, a transition to the dose mode 73 can 
be performed to reduce the power consumption. When the touch 
panel is pushed again, a transition from the dose mode 73 to 
the full-on mode 72 can be carried out. The transition of the 
mode using the touch panel is carried out in the following manner , 
for example. First of all, an operation using input or a pointer 
is carried out in the full-on mode 72. Then, if the user does 
not touch the touch panel for a predetermined time, a transition 
to the dose mode 73 is automatically carried out so that a power 
saving state is brought. Next, when the user touches any touch 
panel 22, the sub CPU 29 is operated as a resume event, the 
clock speed of the main CPU 11 is restored and the refresh rate 
of the main LCD 10 is also set to be high again. A battery 
display 79 is simply carried out on the sub LCD 2 0 in the dose 
mode 73. It is a matter of course that a mode for that time 
can be displayed on the sub LCD 20 and display can be carried 
out for restricting a region to be touched during the transition 
of the mode. 

[0042] The battery display 79 changes the display through 

a reduction in a voltage of a battery. For example, when the 
voltage has a constant value or more, the battery display is 
carried out on the sub LCD . When the battery has an abnormality, 
for example, the voltage is dropped, the battery display 
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disappears. In the case in which an abnormality is generated 
on the battery, the SMI processing is carried out as described 
above so that data and a memory are retained. 
[0043] <Example of Utilization of Sub LCD on Output 

Side> FIG. 8 shows an example in which a function of displaying 
a message received from the pager module or the like is allocated 
to the sub LCD 20. For example, the main CPU 1 is maintained 
to be stopped in the suspend mode 74 and power is not supplied 
to the main LCD 10. In the suspend mode 74, when sensing the 
receipt of data, the pager module 2 5 or the pager card 51 which 
is attached to the personal computer downloads a message by 
using the sub CPU 29. Then, the message is displayed on the 
sub LCD 20. Accordingly, even if the main CPU 11 and the main 
LCD 10 are not reactivated, the receipt of the data of the pager 
can be sensed and the message can be displayed. Similarly, the 
message received by the pager can be displayed on the sub LCD 
20 also in the hibernation mode 75. The function of displaying 
a signal sent from the outside through another RF can also be 
set to the sub LCD 20, and a processing for a communication 
through a telephone line can also be carried out by using the 
sub LCD 20. 

[0044] Thus, the sub LCD 20 is provided in the personal 

computer according to the present embodiment so that a function 
to be operated for 24 hours can be added and the function can 
greatly reduce power consumed during the operation. 
Accordingly, the personal computer according to the present 
embodiment can add the pager function and the like, thereby 
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always displaying the received information on time and 
transmitting the same information to the user without a delay • 
[0045] Also in the dose mode 73 and the full-on mode 72, 

the display of a message sent from the pager or the like on 
the sub LCD 20 side has an advantage. In the dose mode 73, the 
main CPU 11 does not need to be returned for only the display 
of the message. On the other hand, also in the full-on mode 
72 , the message sent from the pager can be immediately displayed 
on the sub LCD 20 without damaging the display of an application 
during an operation displayed on the main LCD 10. 
[004 6] To the contrary, it is a matter of course that a 

transition to the full-on mode can be carried out by sensing 
the receipt of the pager module. In the case in which such 
setting is carried out, the message is downloaded in the pager 
module, the sub CPU 2 9 displays the contents thereof on the 
sub LCD 20 and the transmits an RI to the bus controller 14, 
thereby carrying out the transition to the full-on mode. In 
such setting, accordingly, when the receipt is sensed, the main 
CPU 11 restarts the operation at a full speed in response to 
a clock signal having a high frequency and the main LCD 10 also 
restarts the display. 

[0047] As described above, the sub LCD 20 provided on the 

personal computer according to the present embodiment is mainly 
used for display for input, display of the pager and the like, 
and a low resolution of 64 x 32, 128 x 64 or the like may be 
set differently from the main LCD 10 . Of course, a color display 
may be used. Even if a monochrome display is used, the same 
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advantage as that obtained by the addition of the sub LCD 20 
can be obtained. Accordingly, the cost is less increased due 
to the provision of the sub LCD 20. To the contrary, the touch 
panel 22 is overlapped with the sub LCD 20 in place of the main 
LCD 10. Therefore, the cost can be reduced and a body can be 
made thinner. Moreover, a small area to be covered is enough. 
Therefore, the touch panel having a high resolution can be 
provided as described above. 

[0048] The size of the sub LCD 20 is not restricted to the 

present embodiment but may be equal to or smaller than the size 
of the main LCD. Moreover, the sub LCD 20 may have a low 
resolution. In the sub CPU 2 9 for controlling such a sub LCD 
20, a processing to be carried out quickly and the input /output 
of bulk data are not performed. Therefore, the sub CPU 2 9 may 
have approximately 4 bits or 8 bits . Moreover, it is sufficient 
that the operating clock has a low speed of several MHz. 
Accordingly, the power consumed by the sub CPU 29 is very small. 
Moreover, the operation is carried out at the operating clock 
with a low frequency. Therefore, an RF function such as a pager 
unit is less influenced by noises sent from the sub CPU 2 9 and 
the receipt can be sensed and the message can be downloaded 
reliably with high precision. 

[0049] While the receipt sensing and downloading 

operations of the pager have been taken as an example of the 
processing to be carried out by the sub CPU 29 in the above 
description, this is not restricted. For example, it is also 
possible to continuously provide a service such as schedule 
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management or calculator function separately from the main CPU 
by using the sub CPU 29 , the sub LCD 20 and the like. 
[0050] Moreover, when the sub LCD 2 0 is to be operated by 

itself in the suspend mode or the hibernation mode, the clock 
frequency of the main CPU 11 may be reduced in place of the 
sub CPU 29, thereby controlling the sub LCD 20. As shown in 
FIG. 9, the sub LCD 20 and the touch panel (digitizer) 22 may 
be connected to the ISA bus 15 through the LCD controller 2 8 
and the input interface 27 respectively to carry out the control 
through the main CPU 11. In such a system, the main CPU 11 is 
not completely stopped in the suspend mode 74 and the 
hibernation mode 75 but a frequency is further divided by using 
a clock switching mechanism 80 or the like which is controlled 
by the bus controller 14 and the main CPU 11, and a clock signal 
having a lower frequency than that of the dose mode 73 is 
supplied to the main CPU 11. 

[ 0051 ] While the example in which the sub LCD is previously 

prepared on the body of the personal computer has been described 
above, it is also possible to add the sub LCD by a method of 
attaching the PCMCIA card 54 having the sub LCD mounted thereon 
or the like as described above with reference to FIG. 1. 
Furthermore, one sub LCD is not restricted but it is a matter 
of course that a plurality of sub LCDs for a pointing device, 
pen input, display of a message sent from the pager and the 
like may be provided. 

[0052] While the portable personal computer of the 

notebook type has been further described as an example in the 
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present embodiment , an information processor such as a personal 
computer of a desktop type or an office computer can have the 
same advantages as those described above in respect of display, 
an input operation and power consumption through the provision 
of the sub LCD. In the present embodiment, moreover, the 
personal computer of the notebook type is taken as an example. 
Therefore, a liquid crystal display (LCD) is used for the main 
display and the sub display. It is a matter of course that 
these displays may be a CRT and a plasma display. Furthermore, 
since the personal computer of the notebook type has been 
described as an example, the shape of the body has such a type 
that the main LCD is opened and closed. However, the shape of 
the personal computer is not restricted to the present 
embodiment but the main LCD may not be used if the sub LCD can 
be always seen. 
[0053] 

[Effects of the Invention] As described above, the 
information processor according to the present invention is 
provided with a subdisplay having a size equal to or smaller 
than the size of a main display provided in the conventional 
information processor in addition to the same main display. 
Furthermore, it has been proposed that the processing should 
be carried out in at least two modes having a mode in which 
the main display and the subdisplay are operated by using the 
information processor and a mode in which only the subdisplay 
is operated. By the information processor having a new 
configuration, the above-mentioned various effects can be 



obtained. In respect of the input /output of data, for example , 
the touch panel overlapped with the subdisplay can be used as 
a pointing device or for pen input. In addition, the 
information processor according to the present invention can 
utilize the subdisplay for the input separately from the main 
display. Therefore, it is possible to development and activate 
various kinds of application software which can be used by a 
user more easily in a different environment from that in the 
conventional example . 

[0054] Moreover, the subdisplay may be used as the output 

side to display a time and a schedule, pager calling and the 
like. Such an application does not require the function of the 
main display but is desirably operated continuously for 2 4 hours . 
In the information processor according to the present invention, 
these applications can be operated continuously by using the 
subdisplay. While these applications are operated 
continuously, the main display or the main CPU for operating 
them can be stopped. Therefore, the load of a power supply can 
be reduced and the lifetime of the power supply can be prolonged 
considerably. In the information processor according to the 
present invention, furthermore, a predetermined application 
can be continuously operated by the subdisplay. Therefore, it 
is effective that the subdisplay employs such a new 
configuration so as to be always exposed to the outside even 
if the main display is accommodated. 



27 



(19) B*H#rSWr(JP) 



(i2)^^4#l^^$S (A) (ii)*rtfaw4iw»# 

#HW9-2 6 8 3 2 C3^ 

(43)^BBB ¥/&9¥ (1997) l£28B 



(51) Int. CI. 6 






F I 




G 0 6 F 


1/16 




GO 6 F 


1/00 3 12 E 




3/033 3 5 0 


4230- 5 E 




3/033 3 5 0 A 




15/02 3 1 5 






15/02 3 1 5 D 


G 0 9 G 


5/00 5 1 0 


9377- 5 H 


G 0 9 G 


5/00 5 1 0 V 






1 4 


OL 


(4141) 


(21) 


WH 5 F7-172621 






000002369 












(22) HiS B 


^7^(1995)7^7 0 










































. (72)3gW# 












«immw* m*:fcJ3T s 3#5-s§- -t-r 


















(74) ftlA 




(54) wtttesasftfciiw&afrft 



(57) [KM] 

WM^lO^-f VLCD 1 OKAox.. 
/hST-{gfl?&Jg<Z>1^LCD 2 0*Rrt\ ^^>LCD 
1 0^Pfli:tt ) fyLCD2 Oli^t-^^5 J: OKWM 
t5 0 t^LCD 2 0<7>±8BKtt*?y^*/U2 2 £r§2 
ItTfc 1 ?, t^LCD 2 0*3j;T/^y^^/U2 2£ttK 

i/^r<t^-c#5 0 Sfc* ^-O-LCD 1 0*5±I*t*X 
Srftjai-rS^^VCPU^ihLfctfcffi-Ct, t/LC 
D 2 O^il/rtb^^JiW-r^^^CPUtCcto-C^— 




1 

[«*« 3 ] w*jg 2 tc*5t striae i kt- 

mflE y *f v y o ± y J: U=S5E^ tz -fc y If— 

If-coSif^ n ty ^ <H2 J&pgtc^H 

^rSBl?*>9, ME9U K-CttfflEy >f ^Pty 

2 co^e— K-C(i«TE^ >y*-tr ylf— aH£^JBaS»<z> 

mm. 

[«*JS5] y>r v^o-fey*— :<o^y^ 

M^it;tyf^^/^ irMU fuElf:/^* 
yv-mmFEy vf^f *yu"f tlRlt?*>5t/Mi/hS 
<, £<btc, S5E1fyx>f ^yi^fcltoT**^* 

'>?S<Hi^, WEy ^:"**/Wc*^£;|^fc;&•-- 
y/^:te±tM^W'>'i'—<0^^<i:< 

[IS** 7] K*3S5^*5t/^-c, ItB^y^*;^ 
<fc tittle* gjfay ^^-r^yi^neSl^Sih, 

[I»*if8] i«3jtiS5*c*5u^T, s&Ey >r yf'f *y 



(2) 1$|?9-2 6 8 3 2 

2 

«»«:S«^rt6*#««r#L, MElf y^-r *y I-*--* 

[»#:jii2] 1(1**1 »c*5^-c, tnrew«aaeB 

[if*:* l 3 ] IS*:* l tc: joi/ ^-c, mlEif n&mmw 

20 »jc^»^e,**.aat4:*i-5r. b&ftmk-rzmm 

30 S3Sgo^jffli^j* 0 
[0 0 0 1] 

[0 0 0 2] 

—T-oyi/x^j* (os) ^r^y^— v-a v^^< 
ffl^^n. ^^y^yo^s^^b 1 {>ii^-C'v^5 0 :ofc 

5 0 7t X.^, V^— SrfflV^fc^.— !f— y i/^ yry 
50 ^yy h !>3ir**iJffl-C#SJ: 5J-*o-Ci/^5o 



3 

[0003] */t, Mso^y^yict, &mmm& 

i * i: ffliS^oigi n ? o y $ zmfe-t Z> X 5 \c L ft'< J zz 
[0 0 0 4] 

««fttt*K:»«: u-C«*a<oy< y = v <b fi if fctttt 

fc-r v 7 LTttl^##S:ft < "C* 5»< y = V^rtitfct- 
6££t>li!ll*fcB«i:L.;fc. WJlftVVtilL 

is* * & t-a 9 aft y ^ v«r»«"rs - 1 t> b #j<o 

i~5 r <fc g Wo i o-efc 5„ 
[ooos] 

^u^trRltS-ii^WLvv^ya^JgliSrfiJRL. 

it Q ^cswtcfcMts^^yav^WttOsaK 

[000 6] ^ >f yr -f it^^f «: 

[000 7] y>f ^aoxTiJ-^xV 



(3) ftHJspg - 2 6 8 3 2 

4 

3 y|c^yA^^ff^«^f Ltt,Si\ -^^^ 
>r f ^^^^^«'Hc^joit/A^^2o(75^ 

[ooos] mn^mmm^mmt l-c, *a-e 
^iti^r t3flsa*bv\ b^L-wsfe, mmm^ 

T, ft*aS:^lt-r^ 2 4WIB«l*L.fc1^— 

[0 0 0 9] ^1(7) i 9 i^^T'-f ^>^^^^*J»*3± 

40 -cfr5£ i^iB-efcSo t^ot, ^ -r y/n 

5 0 . ffS 2 <7>*— K3&»fe* 1 O^- 
50 ^TIIB-CfcSo l^^^^^-htotft^, T^-fe^^Ji* 



5 

(D^- KM8tf?U fg2^-K^fgl^^— 

[0 0 10] ^^n^fey^— 4r»H-5ft*>9 ftf£ 
^ o *;/ ^ <DH«*c*r'>* <H2 ««KSHEiirt6fc* >< 

[00 11] tyr^y^^lt^r ii:i5±B 

[0012] y- h^y^fi*<o*#fflofli*ttai6B 

n z> z. i k * 9 , - ±a 2 4 i«miKtt u-c** 

tsr fcas-e* t^T-f 

[0013] 

[0 0 14] <iggco«ES>Sltc*||jffi^](Dy-hS! 
^yayi co^ft: 2 4rPv v-C* ^ yLCD^Sffl LfetS 

tt. ^ ^ y or >r ^ t*i) 5B)ifM l c d^^/u 

1 0 (Dm&Z tltilftfr 3 K 5 * Z<D#m2 tl 

liH2i:*t± O&GHC'fcittBi: L 

T»%SWcflBfl]«/h3 Ltv^o Bttl? L C 

C D/^A- 1 0 £BfI^T L C D'^/V lOi K 
[0 0 1 5] tfl^yayi (4, ^ibtC, ^r— K 

Zflsj 1 0(751/1 OgSOSgOLCD^^tfe 
9, *«tctev*Tf4(6««S<0*V ;o^^l? 



(4). i&[M^9-2 6 8 3 2 

6 

t£5i:^>f^LCD^H OSrUBCTtSttiLfc 

a$f ^^kh^tm *-?\"< 2 ooi^w^y^- 

[ooi6]*fl<o^y3yi<o«ffii;i4, SSR^^y 
4 AT <o=«*^* — OFH*) tcip^i, PCMCI 
Ay^txh^flSlcffittS, PCMCIA*-KS9 

V y hOPCMC I AKSttJSLfc^ao;*/ — K*ri!U& 

•9J3WR(*VaU(ltt (^-^*-«» «r» 

*)-77*<( 5 5<7>»*Sixfc^— K5 4Srft*-r 

[0 0 17] <v'^xAfi|^c>g!3tc > tfliD^y^y 

(4, 1 0 0MH z^Oigi£T*®lf£i-5 3 2 fcTy 

(46 4tTy hi^ofcKttSBtO^-fyCPUl 1, RO 

-y^iCPUl l .feSrftjtt-rs^^^SBj:^^^^^ 
40 hn- 9 1 4£r<S;lT^5o ^>f>CPUll, 

— 1 2&£X$'*X=*> h ti — 9 1 4l4n— ^7/W<^ 1 3 
K±oTttlttS;h/C:te9, hn-7 14^1 S 

A^<^ 1 5 ^iMt^i^v 5 ^- /Utc^-f — 

ot i^tStyc pu t^Fltv^— y 
h) s R I (y>^^7>f^) , IRQ (fd9iA 
50 «rfTl\ ^^CPU 1 105fp»ttffi«:*jaiLfc9, C 



7 

[0 0 18] ISA^15M^^^-;« 

7x7^^y ho- 9 1 6. IJ-^t^ ^^u-TBI 
ffi«r»JIW-f5*^CPU2 9, PCMCIAy^yh5 

9 M«lt5PCMC I A3VhP-7 5 9fciras«tt 

FDD (7a^t°-r^^^) 3>hn-7, DMA-f 

tc, RTC (9 7;v^^^py^) <h L,"t<atttfl6** 

[00 19] frt^y hn-7 1 7(3, Cix<h^St£ 
fl/:t'ftRAMl 8 tmztJ VLCD 1 0 SrfMftl 
b, VGA, SVGA, ^/ ^nfcSlMi*9— ir^^o 
fcLCDfcStJtLT^So ^^>LCD10li, 

2 5 efe^co^^-^it^ixfer^y^-v'HV^^ 

ft Lfci«*PttJSw^7 9 - L C D ^ < ggffl $ tlX *5 9 , 
ntLtc*trt:x*#5 i^fChrx^V hn- 9 1 73o£tf 

[00 2 0] PCMCIAy^y h5 0l^8*$n, P 
CMC I A^y ho-7 5 9£r^LT I SA^ 151: 

»»J^ttiE<:-<— ^-r— K5 1 */H^Tfirx. 

RF^7- K5 2, PHS#— K, GPS*— K 

fciffc PCMC I KVtrv h 5 0lc«ttpT«B-C*>«9 , -t 

H6<brtjS(75ih^LCD5 SSrWIWi-S^n-feyy— 5 7 
^^«LfcPCMC I A*-K5 4^«<k LTfEttLT 

— ^, tt-^# ^ftiico^^ ^ ^yf^ -mcop cm 

C I A*— K«r»«f sr. fca««rire*>s. 

[0 0 2 1] I SA^^l 5 tCf*, c?£?tC, t^LCD 
2 0Sr*J»i-S*^CPU2 9dS«jtt$iX"C*59, 7< 
yCPUl liftBLt, fc5^lit7 f CPU2 9»a 
T% 1f:/LCD 2 0<7)$y»£fTo£:9 , t7'LCD20 

t4ot^5, t^CPU2 9l:tt, t7'LCD20^ 



(5) «MSI¥9-2 6 8 3 2 

8 

X&K>, LCD3yhD-72 8liaS4*i(?)VRA 

M^rlxtv^ £^fc, t7 r CPU2 9i:tt, 

CD 2 0<7>±KRtt£*lfcxi^>f f*— 2 2a>e><Dr f — 

12, t^CPU2 9 iKJrSSjRSixfc^y T/\"(^?*7 
i — * 2 6 tlfctt-Cfo*? , ZL<D\/V is X 

^^-^^^-^2 5 ^f&CDR F^i?*- A-2 4 
«:iS»i-5£ £as-C#5 0 t/:^ot, i^L^PCM 
10 C I Ay^r y h 5 0 Srffl^Sttto 9 fc, ^^7/^^ 

[00 2 21 y 3 yot T'C P U 2 9 11, 

^Lf:«];9fCt^CPU2 9 Fp-7 14t 

<Drfl-C% SMI, R I *3±U* I RQK«3«#«r2*a« 

U r^iot^^ycpui lotffi^^^ 

20 7^£ffO*J»«:fr5o [6]B#tC, t^CPU2 9f^7 

^~K(C^t?ii:T'>^^Ay^!7— 2 3 a*Jj:t;t7'C P 

UBBitO^^'r^<!7— 2'3 b ^^n^W-rSo 

[0 0 2 3] <«t^P!/;>8i ,: .> *«^^y=»> 
10«IB>^ny^HSr^L-C*)-5o ^yCPUlll: 
J;otSl<^^y^7A4im ft±i4 2-C*|f 
&ftif<DT-7}) tr— i/a V/7 h^T^S)#, -e^T 
Ol4 3t^^f^>^^fA (OS) j6*»<o 
30 r^OS(OTi4 4-C#«<Z>7 f >'<*f * iftHtt 
< 0 7^>f^K7>f^-i:Lm «X.tf, X^IMfc^ 
y^>4 5, J&>4W?3E«|g« (FEP) 4 6, 
7^f^fflO? f /W^K7>f>'<-4 7, tT'LCD^O 
X'*^ * K9^'*— 4 8j&**>!9, 7«-TVLCD 
ffl, FDDffi, HDD/B, 7 p !)y^-fflft^#i©f^ 
> ^ K9^^<— t«xy^y4 5 f e 
P 4 S^&Ot'— *-fcieillL-TA***t**^LCD± 

SrjWi-SflHi*^*— ^-e*>6- FEP46(1, 

f'-f Vi/fflx^^-f ^ 4 7li, tyCPU29 

(^y^<*/u) 2 2<OBB«^— **:a&£fflrf5fc* 

C D 2 0 oat^BBWco^-^ «r2««"r 5fc»^« 

[0 0 2 4] CKDi^ici, v-cii, ^>fy 

50 ^rA4 1 t^-f'y^y-J^ 6 1 ch orflr-x — ^^^^ 



9 

ty i/^f ^ 6 1 tf^^f ^ K7 

[oo2 5] n*. m±me 2\z*4> 

5 0 r<Dft_hJl6 2T\ t^fA6 1« 

^e^^.— /u6 7*i<fctWg|W y#7i-^v?a- a-6 

s#ii&n< 9 v7LCDm^mffl*v~-^G sis, 

T — WKI^LCD 2 0 ifttt^tt. fiiC L CD(7)S/T 

#yf/<*;V2 2(7)«St^f»I$^fc^ET r -^^A/D 
SEgW-v*:* — A-2 7^r^LTSl , 9^^, *yf^*;U2 
2^^A^$n^y f -^^ai^T f -^^^-r5 0 ifcffii 

#J*_f£SM I ^r^tTLT^^ — — V h^E~ KK: 

-;>6 8tt, RI (y Vt^^t— (7)§if^> 

Stex— *<aW«ft«^ ftU^;^ xt*V-7 CPU h<D 

[oo2 6] <^*^j*<DW.mfcM>^m<n/<y=i> 

tt, ^>CPU1 1, ^VLCDIO, *3±V* * 

•CfflLtv^o -to*— KMo»»^flS&B5^ 
LT£)£o yuK**— h 7 1 fi, ^v^T-Aj&sWfi 

0«±tff^CPU2 9^ggfflbT2 4l*Bn««36S-5rtB 
ft<7>T\ WmWl-rzm&te. t7 f CPU29isytyh 

[0 0 2 7] ^/U^-V^e— K7 211, y^VCPU 1 1 

— Kfi. ^^yCPUl 1 tt^CPU2 9, S&K, 
^>fyLCD10tt^LCD20i5«l^t*59, 

^/yCPUl 1 i:t/CPU2 9 i^J: 9#<8MB«:ie 



(6) fti?9-2 6 8 3 2 

10 

[0 0 2 8] K— X*— K7 3I*. ^py^r^^- 
tf- Kt*»«) l Lft*- K-CfcS, ro*— K 

-ciaras*^ ^vlcdi oo**ttit 1)7^3/^ 

VCPU1 lli|««tltJB*c««rU, 7^v*-K7 2 

i£fTT-£5*— K-C*>5o 
[0 0 2 9] ih^^V K*— K 7 4 il, K— X*— K 7 

ftf^^Dy^tt^ h^^$ix-C*39, 7^>C 

pui l-c(i«^:^^^«A^**^5i^«v^ 

y 7x7/^y hn-7 i 6kifffl^£;ft5£To-<y 7 

LCD 1 0C0^^t^-^$tl5 o L/:^ot, ^y^* 

*Sr*:««cT(f5Ci:ds-eS5 0 — K~Cli* OS 

20 (Ot, 7/Ut^-K7 2lc»ffi-5BRt » 

<D#HK\ *;ftfc#*fc^<>f *^«*«***< £ t 

* 9 /wo^*^ y 9 ft ^tc^FOB*BIWSiKSI i ft 9 , 
^yLCD 1 OO^iSfKW-rs^BBtiKSt ftSo 
[0p30]M^*-h*-K75tt, 
*S:»*.5*— K-C*)<9, tyCPU2 9joi:^!J7 
= v h n — y o R T Cj»!££rl&# ^kT ^ A — 
oM|[«»*fltJkLfc#t«-C*>*. LfcjflSoT, ::<7>* 
— K-ett, t^cpu2 9*iitf^^7^ i"ftto 
30 WLCD2o^yf^2 2 *-e*t*a ! , 5rfBftja 

SfcttJ^frX-S*— FXfo *) . ^u^-v*— K7 2— II 

os^yy- hi-*»«&«T#fH-5 ^ t tcft £ 0 
[0031] K^»»-r a h y ^-o^itt^rw 

(SI) t5o tLT, 3— K** — M^SS^T 

Tt5t7^*y*- K7 2fc»# (S2) t5 0 :7/u 
^->-^e— K7 2fcjo^/^-c, Bf^<oi*Wr ^•fe^isftu^ t 
40 K-X*-K7 3tc®^ (S3) L, -Jj. K-X*- 
K 7 3 tC*5l/^"C i/^-A>f^y h^4t5 t ~7tv* 
V*-K7 2tcS^ (S4) -TSo Uv^-A^f-Oh 
tyLCD20±O^yf/^22Wyf L 
rA*fcSVMi^o^9^0f¥fi»«:»*"r5»'fr J ? a , 

/ < y a v tcg^ s titz-<- iP * —mm* h<D?-# mm 
(j^, ri) ft4r^«#*.bn5o ^—is^—mm^ 

Witt, j$^4RF^^a-;^^A^ v-y 
T/u*— h^ftjRSttfc^-r'^^fe^SBA*, t«— 
50 o»«<o»aiftift i/^a-M^H:$ft5^i* s 
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[0 0 3 2] U"*^y K*— K7 4^tt, K— X^e— K 

(S5) -T5 0 s<y=*>&s<y—*yi£3s\,*xy- 

K7 2^fe-Ct*^^>' K^— K7 4iC®£ 
(S8) -T5 0 f^Kt-K7 4HH, ±lE<7>HiJ 

T®*£ (S 6) IttS^o 
[0 0 3 3] ✓ M' >a y-=E™ K7 5 'Mi, ^^-< 
y K^e- K7 4tc:fe^T, S6lcgrj|a?i9Hr^t^^ 

^l/^g^ (S7) "T£o v^^AriS^? — y^<D 
;*-y • t7^W^*">'3^- K 7 5 (Cg^"t~5 J; 
5KR££*VO\|xtf, 7;^y*-K7 2M*51^"C>< 
V — *4 yftt7t5iW^*-^a y^t— K7 5 
(S10) U W^-v'a^-KTSlCfc 
i^T^y — ^>f y^-Sr 5 i yVi^y^e— K7 2fc 
(S9) t"5 0 /*!7 — *>f y^fi;* * ~# j\st£\><D 
tfcottK, tfltf)t^LCD«:«»*/TS 
*irO^<£>T% C<7)i^^LCD2 0 > ?yf^2 2 
*±t)«t^CPU2 9 4:ffl^fcy7 y^-CV<!7 — 

[0 0 3 4] rcoi pi^W^^y^^tt, 4 0(0^- 
K7 2-7 5£s£it, rtl^O^-K^t^^ if- 
io T * i ^Igcofit^t^ WSfc «r BB o "C v * 

5„ £ <bf-> t^CPU2 9 £C*Uc«*>51>-XLCD 

«««:#*^«*«*^ftv^mat'e2 4i*«*M*-e# 

^-f VLCDarEHCfc^lB-Cfco-C^i^XL 
CD 2 0 bixSttllB^*5#, :^t/LCD2 

[0 0 3 5] #^~KJC*5*t5^-f ^CPU 1 lco^n 

ycpu i i Sffc^^^^Afiia-efT? ^ -bit*?* 

1 1 ^&isxy-J*<DVt1l&<nVM l 6:fTi'\ t/CPU29 
tcttjR^ixfc^^V — Fp» y 2 3 iCio-C^^^f 
A^^^M^flltl^o ffilitf, K— X* 
-K 7 3 J^fel^^y K^fc— K 7 4 i # 12. 

t/CPU2 9rt><bSMI £^fT$-^5if -^3r^* =* y 

£ 0 — ^•yt-wflIffll;J;ot7y^y ; t- 



(7) ffl¥9-2 6 8 3 2 
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F7 2Km&i~Zi5tz&&£tiX\**Z>9&&* U~XC 
pu 2 9 y y^-f y* y (r i ) ^/^^^ 

y hn-7 i 4(ci£<9, ^ ycpu i i tcu-y^— a 
-r y* 3 v^^fTbT^/^y^— Ktcu-y^ 

[0 0 3 6] fcib\ Kra<oa»(i±ffi«c:l»«Six-5 

'ttat-ior*— K*»»*i^:Sr 4rt)"5TIB-C*>So 7 
;^y*-K7 2KS3^T1^CPUtf>A/D3E*ttrt& 
10 t?«fc<D*ffiftT*»ai-S ir , ITXC P U 2 9 

i 4 ^lt^ >r ye PU 1 ll^SMI 

3gfrU ^^>CPU1 K^ofcv'XfAOSMI 
^LM^rff oTih^-O K7 4 fcaiMi/W'**— 

v/3V^K7 5lC^fft5 0 SMIftim SMI 

-^^-^ ^ h-e- K^ffU cpu«^ 

* y — £r iSig L T C P U ^ r. tl 5& A ? o fc */ * y- A ^ <n 

y h^ic lore pu^ciixtcjR^ofc-yx'T 1 ^4r*» 

[0 0 3 7] <*^LCD«:A*«-!:Lfc«ffl«>eiT 
jc*«<7?^y=iy«c»Jtfc^X^-f ^Xu->f ?fcS*X 

LCD 2 0^it;^(Dt/LCD2 0 fcftfa-CBtll^iX 

i\ H6l:^7f^2 2^, ^>fyLCD10C* 

f^-Y ^ i L-CttI LfcfflS:/T LT*»5o ^<D#J-m. 
30 * yf/<*/u2 2 &#^ffflEbfcs&s&#-f y^r — Sr»^ 
Lfc^#ftfc»*«!iJM"i:* *yf^2 2 

7**4 * «r»mf 40 IP) IS««"C# y ^^/u*:^ b 
D 2 0 (D^-CCOM^^^ y ^ — * ^^rft^-r^ yr^t 

-r^«bx^S<> tyLCD20^H^n 

t^L C D 2 0 tfflV^t S *{CR3|-eS 5, * 
fc, #yf^*;u2 2«rffli^-C*>f y^— *«r*fM- 5 

v^c^— y u-v KU— &o s^r/y^v'g yco 

[003 8] H7JC:, t7 f LCD2 OlC&tffc? y*f*s* 

^/TLT*5o X^*A£}TZ>tr—X (B7 (a) ) 
50 ^W^t— 'y^rA^^S^r— ^ (HI 7 (b) ) A* 
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rtl^f^l/^THti^^L CD 2 0 CO^Tj^ltC X o X&feX* 

\*\ ^^yLCD10K^it5OS^77 P !J^-v' 

[0 0 3 9] H6*5±VH7(C^Ufct^(il^-ftLt* 
^LCD 2 Oj^&t*— *SrA*"5rtB*cL-CV^5«fc5, 

i::*tU ^|<75x^y3>-eii^-OLCD 1 OOiliHc^ 

[0 0-4 0] 1^LCD2 0&A;^«(£ LT#Jffl~rS#J 

±E(OW^- 0»ffc^VA*fcR:££*l* 
l\ ^tDflfalc, L C D 2 0 CA^}^ ^^.-^/T 
U ^^<*A-2 2&^vXA*^~*£jS^£ j £S 
ft^A^ffi^xtixSo tyLCD20^fflv^ 
£i:K:«£9, yfCD l O^^tfttUtcA*'*- 5 

®«^-e#s<7>-c% .c<z5«i^.>b«^.**i]ffl*ffi^%x.e> 

[0 04 1] tyLCD^&#yf^*^S:ffl^fcAA 
(i^/U^-V^— K 7 2 -efrtotu A*;6MfcttbTm?*L 
ftv^Sli K— X*— K7 3*ca»Lt:«H»«*o<S* 

-X^-K7 3 ri><b:7>>U;*->^~ K7 2fcS^£i£Sr 

(C, jl— ■ rfi^ y^^;U2 2 ^ixa^CfttixS t 
l/i? a-A>f h i Ltt^C P U 2 9 i«ffl, 
^VCPU 1 lO^p^^^bf- KSrtKSS-fr, 
LCD10<7)!)7l/5/ U— h tiB*^S"t"« K— X 
*~K7 3^^XtyLCD2 6 teste** 7 9^ 
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[004 2] Sft** 7 9 teS;it!l<Z>ttflEffiTlC J; o X* 

10 [0 0 4 3] <*yLCD4:ttl*«ii: Lfc5pJfflW>l2l8 
t^L CD 2 0^^~^-^^~yu^(bg:lf 
L/ct< arfc««r*UT 
fcSo 0*1*. li, K*— K7 4K*3^Tli, 

VCPUl lli^hy^Lfctti"C*)9, y^VLCD 

/U2 5 4>5i/Mi^— — K5 1 ti*Tr — &<D 

20 CD2 0i:S/Tt5 o bfc^o-C, ^^yCPUll^ 
y >f VLCD 1 0£rSS»£^#< "Ct^- v^ — 

— >?^— -esmufc^ y-fe— ^wlcd 2 oum* 

*«-r««n6**^ l c d 2 o ca^t^ natKic 
BrtB-e*o, ^Eitt^bfcawjcstrsjBiSit*^ 

LCD 2 O^ffl^tff^i:^ So 

[0044] ;l<o£5*-> tfl^yaveit ij-^l 

30 CD 2 OSrKftSr. <b*Cj;i9 N 2 4«itt^it6 

i:4:3fl«a*bi>«MBSrf+an-e*, *<D*fca$«*4MctH 

[0 0 4 5] K— X^£— K7 Z^zrjvjris*— K7 2^ 
D 2 OOfflt^t^Cifiy y 5/ X^e 
40 -fycpui i^iS^<x^ 0 — ^yw^-v 

LCD 2 0&c£oT-<— ^foO^ y-fe— ^SrHPffi 

tC^^X'tSo 
[0 0 4 6] ±ISi:&^ v^-r — ^ is -/K7)®§ 

i:, C P U 2 9 lit^rtSSrt^L C D 2 0 1^** 
50 -t*S(h*(C, /^3yhn-7HCRI^ot7;V 
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L, VLCD 1 Ota^SrSBB-fSo 
[0 0 4 7] ttiJcKWLfcJ: ##|<7V*y yic 
Bfcttfcl^LCD 2 Ofi, A*^****"*— -y-r — <£> 

4X3 2*>5VMil 2 8 X 6 4 ^AHfcJKtf) tOT 

Dt'fcoti)t^LCD 2 o^ri6S:Lfcr. £ K:± 

LCD 2 0&Rf*fc£<kK:±S=»* hT^^M^o 

t^LCD2 0Jcfiia-C»«+C>ix5<0'C3^ h£i&l%X 

[0 0 4 8] 2 0<7>*;££I3:, *«*C(R^$ 

t<7>-cfc;ft,tffti/\, *fc, if^LCD 2 ottiSHWfc*^ 
fca>-C&v\, ^coj: 5WLCD 2 04r#J«Pi-S*V 
CPU2 9TU ^tf— K^RsftSixSfta^ ^I^> 
=f— ^<DAtti^3tmt>tl^>^tn^^<DX\ I^CPU 
2 9 t 4 try ht)5l/Mi8 l^y MR(Ot,^^. * 
fc, 8*^ n y ^ t»MH z BTOfi|t+»1?*5. 
Lfc#o-C\ t^CPU2 9T}H**iX5«Att#*»C 

C PU 2 9 ^&(7)y >f X«)»»tt^4< , *ff«*n j e , J* 

[0049] si±<nmxft. ^-zfCPV 2 9/im 

i\ wis, ^^^^-yuffa^SiSttiftftir*— ^ 

>cpui ttgu^iBiRft^igflfc-rar. t f5Tire*>3. 

[0 0 5 0] £fc, U-JX^y K-^W'** — v-a 

K\ t^CPU2 9<Dttt>V yCPU 1 KO^n 

y ^ JiS»^Tif Ti^L C D 2 0 «r#J»i-a J: 5 L 
tW^o 9 [CTT.-rX ? tC, tyLCD2 0*5±W 
y^/^/U (xv^-flf-) 22lrWftlLCD3y 

S A-/** 1 ^^>CPUlliaotSli 

(i, f^^y K*- K7 4^M^*— >a y*- K7 
5tC*5t*-C*-Y >CPU 1 1 tt^£fCf*JkiT?\ /<^=x 
y^n-yl 4^ -f yC PU 1 X fC Jzo-C»Jfll£ft3 

-X*-K7 3£0fiv *JHS»*> ^ D y ^ if ^ > 
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CPU1 l\cW&£tiZ> 0 

DiS*>&^C»ffl#Sftfc««r»WL-CV^a^, Site 
S^taft^ Lfc J: 5 KU-:/L CDcolt^^n/c P CMC 
I A*— K5 4*»9f+*tS4^0*ife^ < toTift»i- 

tf^y^y^'^^^yA^fl^ y 

10 [00 5 2] S&fc:, *«-en, /-hXy^lWDIt 
flj^yayfcffJKRWLT^Srt^ 

^<ya y ^ = y * if to ft ft^igl -e fcottt 
^LCD«:Rft5;ii:K:,fc»K A^HkffcteiWH 

u-f^Jftfi*^^^ (LCD) «rfflv*-C^5 

20 - ^5/ y = y irfllcRW Lfcfe», 

t^t^-fyLCD^MBH"t"-5^>r^lftWLTVN-5 0 L 

LCD{i«(c:.an«ttli*cfcix-fifivv; - - 

[00 5 3] 

^3£est**^iffm^Sigg^x.x^5-y"^ y^* * 
^e— K<7»& <it2 o<z>*— K-e«yS«rfr o - i *» 

7y;^y 3 yy7 hfcB«u»36»i-r. t&xzz 0 
[oo5 4] &it, v??*<<xzfi"ti:mj3mb\*xm 

fflb, tifPl^* — yuco^^. -y-v— confetti 
^co-^-c\ 2 4^fflo^ljtfl^LtV^I^^ 

^ $:ffl^t:n^7/!J ^r-y 3 y^liufiffj 
tsc^i-css, cii^or^y^-y 3 y«L 
50 XWifri-ffliU << yr-f i/-r^^tx^r®]^^-ry 4 >- 
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S:*"J-»aE|-e*oT. ^V'LCDfcBS^fcjRflB*:* 
[02] i (c^f y - h®/^ y n yoMi"Cfe o 

[0 4] Hifc^f hffi^y^^WIBWfiJc^i" 
[0 5] 0 1 {CTjk-fJ— hffi^y ^ is<r>*— K0>B»tfc 
[06] H i ic*t/- H^y a y^t^L cd** 

[07] a 1 lOTf / - hfi^ y 3 yot^L C D 
[08] illC/Tfy- hi^ya^tncDH 

[0 9] hS'*y=»>^»fcofc*/*«& 
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